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(57) Abstract: A method for 
producing a fluorine-containing 
organic compound represented 
by the following formula (7): 
R-Fm (7) (wherein R is as defined 
^■J J below and m represents an integer 

satisfying the inequality: 1 ^ m 
< n) is characterized by reacting 
a fluorinating agent represented 
by the following formula (1): (1) 
(wherein R^ and R^ may be the 
same or different and respectively 
represent an optionally substituted 

alkyl group; R^, R"* and R^ may be the same or different and respectively represent an hydrogen atom or an optionally substituted 
alkyl group; x satisfies 0 < x ^ 1; and Y" represents a monovalent anion other than a fluoride ion) with an oiganic compound 
represented by the following formula (6): R-Ln (6) (wherein R represents a substituted or unsubstituted saturated hydrocarbon 
group or a substituted or unsubstituted aromatic group; L represents a leaving group; and n represents an integer not less than 1). 
Also disclosed is a fluorinating agent used in the above-mentioned reaction. 
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vmm.=S'\zum-^-^m m^u. #fF^Mi. #?f:5:M2, ##fi^3tMi. tmm 

^tcmm.r>=^:=.^Jxy}V';i-'^'i \^^yymihnhvxm\^^:)3m m^u. 
fl^s:M4#ig„ ) ^^xsmm.ry=E:=.^2^y)v-^'y-( Yhy v^i'^zy^j^t.^mm-^ 
15 ^:fsm m^u. #^#w:5:M5#^o ) uEtm^nx^^^o sstc yvi\:,7m'^ 
^^L'. m-k.^^^nmik(Dm^y^yit:^mm.^m\^^x^m.-^n^mm.T>=E=.^A 
i£yj]/:t^-i }^$>^\^^itmm:^x:^::i^A}£y)P:ty'i }^^m^^^:^m i$^wn:scm 
6, wff^m3^^n4:^mo ) taa-mmBtixi^^^o 
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WW:$CU4 : nm^4 - 1 2 4 1 4 6 ^<i^m 
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) 

25 4mVF:Xm.2 .-Chemistry Lett. . 761 (1981) 

^m^-Xm 3:Synthsis, 920 (1987) 
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t^WWXM 6:Tetrahedron Lett., 2 8 . 4 7 3 3 (1 9 8 



(##W^:S:M8*3j:rj?#fi::5:M5#Ri) . § sjci -x5^;i'- 3 -^5^;p-r s^s^v/u 

#fi^3<Cfi^ 5 .-#^2003-33573 4^:2^^ 

7:J. Fluorine. Chem. , 9 9 . 1 (1 9 9 9) 
15 #4#W=:S:M8 : E 1 e c t r o c h em i c a 1 and Solid-State Let 

ters^ 5 (6) A119-A121 (2002) 

^<^W:SCW(9 : G r e e n Chemistry, 2003, 5, 361-36 
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V^M.m.^^ (6) : 

R-Ln (6) 

m-^'ti^^t^wwi.^-r^^ (7) : 

R-Fm (7) 

:^^m(Dm=.<Dmmu. ^ (i) : 
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2^^§g<D^H(D]^il«^ ^ (1) : 



wo 2005/063661 



PCT/JP2004/019671 




(1) 



I, (^~)x(^"L 



^ (2) : 



R^ 
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R^ 



r2 



■N CI 



(2) 
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R< 



R' 
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15 



"\3 (F-)x(cr),. 
r3 



(^f. R^ . R2 , R3 , R4 :feJ;rKR5 «J:«Bi|W|Dlc5^^*L, 0<x^nr 
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(4) 



a, xg^;p», n-:/nkr;i^», y:/nt!;i/». n->^5^;v». -rv^^^;!/*, s 

20 -xh^-T-'-^;!/*, ^V^^-xv-jl/S, ^^it7^->;i^S> ^y^^zyJV^. -t^^fi^JV 




1-x 



(5) 



wo 2005/063661 



PCT/JP2004/019671 



6 

A : C 1 — 2 0(DTJlU=^iym^^nyymmm<DCl — 2 0(D7)l:zi^iy 
5 y'h^zym. -i'jy^h^i^m. s e c->^h=^i/S> t e r t b^'>», h U 17 

10 ^ h^v-:7i-;i/«7S:^) „ 

C: C6-2 0(DTU-JV:t^->m mXity 7 ^iyMm) . mzSlZ 
it. Cl- 3 0T;i/:n^^->») «^(DC6-2 OTU-;i/:^^v'S (MXit. 2-p< 

D : C 7 - 2 0 COT^;^!/:^^^^*, MtKlc:T;V4^;P« mXit. C 1 - 

"20 E : yymmi^o 

F: C2-2 0(DT;m^;i/;^j;i/3j^:::;|/» T-fe5^;i/». 

G : c 7 - 2 0 ©T u — (^j;^tf^>V-<;i/»y^^) . MtK 

>V^}VM. 2-^g^;i/^>y-r;i/^, 4 -^^;I/^>y-r;^*^ 4-^h^->A;> 

H : C 8 — 2 0 ODT ^ JV^M imXit^>i^)\^tl)V^:=-)Vm 
30 mXit. CI- 3 0T}Vu^zyM) U^(D C 8 — 2 0 (Dr^)V=^)Vtl)V^::^)VM ( 
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I : tJ)l^-^^-y&o 

^ h^>^^5^;i^S, xh4^i/;>^^;i/S, ^V^ly:r.^)Vm. ^y-J)Vm. 

10 ; Wi^u^^-^y )V:tuT y'^'^ym.r :^^>^(Dy >^^>m.-< ^> ; mx\thv 
y)v-:tn^^yy.j],jis>mr~:t>m<DXJv^>m-(:t> ; mm-f:t> ; m^u^m 

'i-^yfs.E<Dti}V:^ym.-<^y ',m^\t\i:;^ {h^)y)V:tu:^^)V7.)V^=:.)V) 

15 0<x^lO|gHTffijtJcM^t?#^o yi-ifiO\z.T5.<fs.n^tyvmi\:M^ 

yyMi\:.^n'DBmz.^^^^X. 0. 4<x<0. QS^OffiHJJ'W^bV^o 

•fy-^-fy-^^yymihM (1) iiLTtt, x=lCO«^. 3 -5^^5^;i/-r 5 

^'v^u^A:7;i/^^-i' 1<\ 1, 2, 3- hu^5=-;W5^^yU'J'A:7;i/::r^-f h\ i 

20 , 2, 3, A-v^h'y 5.i^V^J^2^y)V^^-('^. 1, 2, 3, 4, 5-^ 

y^:^ 5^; W 5 i5^y u :7 ^ h\ i - ^ - 3 - xg^jiz-f ^.^VV^Ay 

;i/:^^-r 1, 2-S^;<^;i'-3-X5^;P-f 5i5^>/Ut:7A7;i/:^9-r h\ 1. 3- 

>?x5^;W5iS^yui>A:7;i/:r9-r l<> i-:^^}V-3- (n-:/nfcf;i/) 

25 . 1, 2-z^y<^)V-3- (n-'lf^JV) -i ^yW^Ay)]y:t'^'i 

y)V) -i ^^V^)^Ay)V^y^ i-^5=-;^-3- in-^i?^)]/) -rs^^y'u 

'^i^:7;i/:t^-r H> 1, 3-i^^5^;i'-2-X5^;W5^7'V'U'i7Ay;i^:t^-f F, 1 
. 3-iP^^)V-2- (n-y'Dtf;i.) -f 5yyU'>Ay;P:^^-r 1, 3-5^;< 

30 g^;p-2- (n-y^g^;!/) -r5iS^yu^A7;i/:r9-r i-H5^*i^;i/-2-^^;i' 

- 3 - HT'->;i/-r5iS^yU'^Ay;i/:^-^-l' h% l-^^zy}]/-2-:<^)V-3-^y 
-J}V^5,^'/^)^Ay}Vt'y-i F> 1 -x h5>^~>^5^;i/- 3 -^5^;W ^^^U i:? 
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5 it. m^}ti, 3->^^5^;W5iryU'^A*g^:t>, 1, 2, 3-FU^5^;W^ 
i5^V'U»^7A:^7^:t>. 1, 2, 3, 3.i^W^Atl^^>. 1, 

2, 3. 4, 5-^>iS';><5^;W5i5^V^Ut7A;?79^:r>, 1 3 -X5^;W 

, 3->^xg^;t'-i'5yyU'i7A;^7 9^:t>, i-^^;i/-3- (n-yaifM^^y 
10 yj 'j7A:^J5^:t>. l-p<g^;i/-3- (n-'7^9^;V) ^^'WOAtl^:ty. 1, 

2 3 - (n-7^5^;i/) -r5:^'yj^A;^75^:r>> l-^5^;i^-3- (n 
-r^iS^V'U ^A;^3g^:t>, l-p<g^;i'-3- (n-^^i/;i/) -f$^y 

U'^7A;^3 5^:t>, l-^9^;P-3- (n -:tiJ7^;i/) ^ U '^7^ F. 

1, 3->^yf.^JV-2~j:9')P-f5.^^/V^J^:fy^-:i->. 1, 3->?^5^;i/-2- ( 
15 n-yntf;!/) -r5 3^VU'^A;^35^:t>. 1. 3 ->?^g^;i/- 2 - (n-^^Jl) 

5iSf>/i; »>A;^75^:^->, 1 - F5^->;^- 2 3 - F5*->;W 5 ^VU 

3- F4^->xF^~>p<5^;i/) -r5iryu>^A:7;k:r^< F. 1 - F U d p< 

^}V-3-^^)V-(^^'/\J^Atl'^:t>. 1- (n-F7=^>';V) -2-^5^;V-3 

mTx:^>. V^)y)V-^U^^>7.)V^ymr:::~'t>. m®?Tx:t>^ ^mrx:t> 

25 , WTx:*->, h'x (Fu:7;^:r^;>^5^;^x;^2}^x;l/) t5 FTx^f 

:^mM(Dy^ymim\<^^^^''v^)^j^m. (d mzmmvfii\^mx>. ^.7K 

30 5^)^:0^ -5 :7-/^>fb^j (1) mxUyy\\:.m-^yyi\^-fy^)^2>.m(Dyvi\:mt.^ 



wo 2005/063661 



PCT/JP2004/019671 



9 

J\y^)]/i7U^^ ]^t(DK}^s Tetrahedron. 59 . 2 2 5 3 (2 

5 0 0 3) mMc ) ^®^^©;^^tc2pDTWr^ili:/0^1?^§o 

^ (2) (D-( ^^^/\}^h,^u^^ ^^biyvMt.^^m-^'^^^ii^tW 

(I) t.myy^m(D2mmtim^^n^'ffi. nxhB:d^&j;o§f*L<«:7-/^b^ 

15 (I) ^t^V^Btl^o 

7!y'ft;^<^^^»tt. ^ (3) fc:feViTO<x^ 1 (D|gHTx/5tBfMOffii:75:§ 

20 «i~2^;i/(7)^Hira5D. $f^L<tti. o~i. i^)Vnm(DmMx^^<. 

5^^>/.j,^i^^n^-r H (2) lasBKJc^bT. 51^1 0 oasgmTWrfe^ 

o 

30 MJi&MJS«, ®S-2 0~2 0 0'C=@a<D|BHT2b^o 

D^-TH (2) ^^tsmm^\zyy\\:,m^mM\yX%^\^^\^. ^(Dmx^^xi^o ^tc 
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15 WL-^nu\f^-m. -rs^yu'^^Am (4) i^;pi;i^bT, ®^«o. a^2^)\'U& 
nf^\^ifi. ^yv^j^A^ (4) laagKi-^bT, as 1 0 0 a»gi5ij>^T@mT 

20 $>^o 

^muMit. ®#-2 o~2 0 o*cMo*gH-e£.^o 
30 mizj:\omm.'r^^t-^^'^^^o 
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(5) m%^n^o mmmm<D^^'c. m[::^v^A^rcum\:^voj^^jz 
5 5) >^'>mizjzr)^ m^umm. :^^j^^fu^h^^y^m<D^mz^^-^^izm 

^ (6) : 

R-Ln (6) 

VKUS^m-To ) O^Mb-&#)iS/S$i±^^:i:*#i^t-r^^C (7) : 

R-Fm (7) 

15 o ) ■xm^n^^yym^mit^'-^omm-^m^z'Di^^x&.Tmm'r^o 

-f y y n tr;i/«, n - v :f^)VM. sec- n - ^ 

Jl'*. ^:/9-)VS. n-5^->;i/*, ^>y^iy)l 

\^y^zy)lM. h^J^'iyJUM. ■f'h^y'-yjvm. ^>^y^'->JPM. ^=¥^^zyJlM 

20 . ^-f^^^-jum. yf^^i^)vm. -i ni^ )vmm<Dm.mm'^f^\t.^ 

mx\t. C5— 20OTU -)vm m^u. 2 - 1; u yx.:=-)vm. 1 - 

uti^oti.< L-hnt.-^xm.m-^nt^c 5-2 0 tu-;i/» a -^^ 

)Vyx.:=.)V^. A-}f^h^zyy:ii~)Vm. 3-ya:.y^zyy:r.-)V^. 2, 3, 5, 
&-TY^y}V':^uya:.:=.)Vm. 2, 3, 5, & -"rVyy )V'^U- A- :^^)Vy 
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2, 3, 5. d-y^h^yJl:ta-4-^h^->ya^=-)Um. 2, .3. 5, 
CI — 2 0(DT;i'3^->S:fej:tJ?:7-/mBmOC 1 — 2 OCDTJVa^^zym (M^ 

5 -ryr/h^^v-a. sec-y^h^z^^. t e r t hu>';i/:rnp^ 

C6-2 o<Drv-)i^:t^->m m^ityx-y^zymm) . mmzrji^jpm ( 

g^oc 6-2 oru— ;P:t^v'S 2 -p<5^;i/7x7^>'S 

C 7 - 2 0 <Dr^)l^Jl:^^->m. MUizTJld^jV^ m^it. C 1 - 3 

15 ny >ymmi^^-^^mun^^pti:< t^nh-o-vmm-^ntcc 7 - 2 ot^jv^jv^^ 

>^Jp:t=^zyM. 3-yx.y^>'^>z^)P:t^iyM. 2. 3, 5, &-^h^y)V^U 
■^>i?)V'^^zym. 2, 3, 5, Q-^h'7y)V'tu-4-y'f')V^y~J)V^^-^m 
. 2, 3, 5. Q-'rV'7y}V:tU-4-}^V^-y^>-J)V^^-ym. 2, 3, 5, 
20 &-'Th'yy)V'tu~4-:!f^V^-^^=^}V^>-J)V:t=^i^^m) . 

y^mM"^. 

c 7-2 0(Dru-;p:^j;pji?ri;p» m^u^y^M )V^isiE) . mmzr)v^ 
25 )vm mxu. ci-3(Dr)v^)vm ^^w^fz.\-i.7)vn^iym m^u. ci- 
3(Dr)vn^iym n^(DC7 - 2 Q(Dr^)—)vti)v^^)vm (m^«^^>vw;^* 
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4-^ h^>'hU;K4-methoxytolyl), 3 -:7a:y h U;P, 2, 3, 5. 

h^:7;i/:tn h u;k 2, S, 5, 6 h 9:7;P:tP-A°^^>'U;K 2, 3, 5 
, 6-5^h^yjl^O-4-^h=^i^hV)P. 2. 3, 5, 6 -y^h^y)V:tU- 4 ' 

, -ry7:^nr.hu;K ::t;i/V7^nnhu;K :7;i/:tn^>-if>, i, 4-e^:7;i' 
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LibT«, mxitmmm^. ^mm^. B^mm^. ~hns, 

-t^m-^lzit. ^nstiSViJcIwi— TsboT'fectViU. ffiS75;oT%>dcV5.o 

>7.;v3js-;i/:t^'>S^ ^>if>x;i/7j^r:;i/::r=^->», i -:^:7^^>x;^3^^^:;^:t 
mm^nx^>x%j:\^^Tj}/^)]^±i)i^^:t^->&tvx},t. mxuh^jy}]/^t2T 
15 mm'^nx\^^x%^\^^rv—)Vf3)v^:=.}v^^->mtvxu. m^i-ty^h^yj]/ 

^t: (6) (^-fbB-ii/ibT^. ^fil^f^i -;^Dn:/37>, i-':fu^rf^>. i-a 

iS'^', 1 -i7nn^^iJ->, 1 -::/n^^^-y->, i, 6 ->?:7''Dt^=^it>. i- 
20 i7DP^:7''iS7>, 1 -:/p^^7°i57>. 2-^uu^y°^>. 2 - :fu^^y''^y. 

4-p<5^;v^>$^;i.:/Dv-r H\ 3, 4, 5 - h u :7;i/:^n^>v;i/yDT-r f> a° 
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D^>if>. 2-i7nn- haA;>if>. 2 -:/D^n hn^>>tf>, 4->'T7^J7 

5 nrt^Vy^iS'D- hU;K 1, 3-i^^^Dn-4. 6-i?:nhn^>if>. 

u^yv>. 2-^Dn-5-nhntfU>?>, 2-^nD- 5- hU:7;P::*-np<9^ 

gil^n^ jl^ia4-:7;v:rn:nhD^>-tf>/&tMTO(-:^^!^-r^. -e^I;! 
25 ^■rtLfchpgi*>y-/*m^{C«^^$n. 2, 3-i^y)i':tU}^Ui^>^m^^i: 

%X^^o 

yymim (1) o^^s^®-^. ^ (6) (D^\:'^'mz:^^^xyymmi^tmmi^ 
r^i^mm&i'EjvizMi^. yyim'i:t>Mmxi'EjisJL±m^>^o ^<D±mitmz 
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^J^i^^fi^M U;^ t^^Si^^^^V ^if -^TM^nTS: (/i^HT^g^*^ Mfi^^-rtif*' 

5 ctVio 

15 , mmmzu. y^mitM (i) iMsgKfcMUT. asi o om*OTa«-t?^^ 

o 

~2 0 orM^^HTr^^o 
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5 7K*W ; ^J^«'i^x^;i/x-5";i/, text - >^5^;i'X— x;k ^ h ^ t f 

o 

/0^< bT#e.ti^7^:/*'fb-a-#)i:UT«. - v';i-:^n:/^>. i-:7;i/ 

10 y)\^:tu^^'^y. 1, 6 ->?:7;i':^n^^+h>^ i -:7;i/:tD^yi5'>, 2-y)V 

-tu^f^y. 1 -y)l^:tu:t^^>. 2-y)]/:tU:t^^>. ^>i^)Vy)V^^^ 
4-?^h^i^^>i^)VyJV:ty^ 4 - }^^)i^^>i^J]/y \^ . 3, 4 

, 5-hVy)P^ti^>z^)Vy)l:ty^ 4-7;i/:^nxhP^>if>, 2-7;i/ 
:tnxhn^>if>. :7;i':tn^>if>. l-y)V:tU-2. 4->?xh 

15 n^>-tf>^ T-h^:7;^:tn5^l/7^nxhU;K v^h^y)V:tti^vy^u-hV 
;K ^h^yJV:tU:tJWjy^ti:=.hV 1, 3 -i^7;i/:tD- 4, 6-i?Xbn 

^>-tf>, 2 -:7;P':tn^ry U 2-:7;i/:tn- 5-xhntf Ui^>> 2-7;i':t 
u-5-h^)y)i^'^u^^)V}£Vz^>^i)m^-^n^o 

Amt. mm. yyim^-t>iz^^>^wr^^h\zj;:y). yym^m (d 
25 mmm 
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mmwn (y^mim (d (x=i) (ommm) 

g i:7jc 2 0 0 g ^ffci?.^. ^^Sitfeo moSMyyT^uiz, yv\\M (I) 16. 

1 gt7jci 2 0 E'^\±v^^. mm^^fzM:. 2-Q(D7K^is^2 5 'c-Trs-D-i^^ iwias 

:t^-r H • 27{cfDife^2 4. 5 g#feo JR^ : 1 0 0%o 



TC^^tffit : C:49. 5.H:9. 9, N:14. 5. F:9. 2 
th#« : C:49. 5. H:9. 9> N:14. 4, F:9. 8 
10 IH-NMR (<5ppm, DMSO-d6. TMSS^P) : 0. 90 (t> 3 H) , 

1. 2 5 (m, 2H) , 1. 7 2 (m. 2 H) , 3. 8 8 (s, 3 H) , 4. 19 ( 

t. 2H) ^ 7. 79 (d. 2H) ^ 10. 1 (bs, 1 H) 

IIMM2 (.yvm^'m (1) (•x=i) (ommm 

g iTK 5 0 g *f±ji^, mm-^^f^. m(D3Ay^7.a\zyy4\:m (i) 3. igi: 

7jc5 0 g^ttji^, ^^^S-tirfeM, 2-Q<D7KW^2 S^CT^g-B-b, IHM^TS 0:9- 
^tlfco W : 9 9 %o 

7C*:^tif{ii : C:54. 4,H:11. 0>N:12. 7, F:8. 3 
mWiM : C:54. 0, H:10. 4, N:12. 6, F:8. 5 
25 IH-NMR (<5ppm, DMSO-d6. TMS*2p) : 0. 9 0 (m, 3 H) ^ 
1. 2 9 (m, 6H) . 1. 7 8 (m, 2 H) , 3. 8 9 (s, 3 H) , 4. 1 
8 (a, 2H) . 7. 82 (d, 2 H) , 10 (bs. 1 H) 
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mmms (y^m^tm (d (x=i) (Dmmwi) 

3My^7.U\Z. (n-:ti7^A) 5.yV^J 0Ai7 U^^ ]^ 5 

. 0 st:^5 0 e^itji^^. mm-^-^Tco m(D3My^7.n\zyyim (I) 2. 7 

Lm^-^nr^o iix^:ioo%o 

10 Ttm^^m. : C:53. 6, H:10. 8, N:10. l^ F:6. 7 
WrWM. : C:53. 6^H:11. O.NrlO. 4> F:7. 1 
IH-NMR (5ppm, DMSO-d6. TMS»ip) : 0. 8 6 (m. 3H) . 

1 . 2 0 (m. 1 0 H) . 1 . 7 7 (m. 2 H) , 3 . 8 9 ( s ^ 3 H) . 4 . 
16 (a^ 2H) . 7. 80 (d, 2H) , 10 (bs. 1 H) 

15 

mmm4: (y^ymim (d (x = o. 475) ommm) 

0 g ,h7j< 5 0 g ^tti^.^??-, mm-S-^Tco SU® 3:^:7 ^xnlc, y^yim (I) 1. 7 
2 gi7jC3 0 g^{±3A^z^. 2-Q©7K«^2 S'CiriM'&b, Inl^a^l? 

20 3 o^mw&mntdo Kjt^mzmmvrc^m^mmv. mm^7m\^rco n^nrm 
mtmm^-^-i^xwkmi^. M'&^^jvb. 8g^#feo c<D::t^Mt. ox:T%m 

itm^-^^yz 2. z^)V%(ou^r:=-'t>t 1 - 3-n-:/9^;i/-i'$^^yu 

25 W : 10 0%. 

7n*^tff# : C:48. 2. H:9. 5, N:14. 1. F:4. 6, CI :9. 
5 
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bYM-M : C:47. 4,H:9. 5, N:13. 8, F:4. 5. Cl:9. 2 
IH-NMR (dppm> DMSO-d6, TMS^^p) : 0. 88 (t, 3 H) , 
1 . 2 5 (m, 2 H) > 1 . 7 8 (m^ 2 H) > 3 . 9 0 ( s , 3 H) > 4 . 19 ( 

t, 2H) . 7. 85 (d, 2H) > 10. 0 (bs. 1 H) 

5 

mmms (yymimi (d (x=o. 8 3) (Dumm) 

0 g i7jc5 0 g^tfcj^,^, mm-^^r^o SiJ©3:^:7 9xnic, yy^hm (I) 3. 0 
gi:7K 3 0g^f±ji^, mM-^-^Tcm.. 2-^(D7jc^^^2 5'CT?ig'a-b. IrIMT 

mhrnm^-^—vrmmv. m^^^-ovs. eg^mtco ^iM-iMt. ^mtj*— 
\tm^-t> 1 7 ^)\/%(Dm'^r:=-^>t. i 3 - n-^^)v-^ $ u 

15 JR* : 9 9 %o 

7n*:$^W« : C:47. 3,H:9. 8. N:13. 8, F:8. 1> Cl:3. 

1 

it^{[t : C:48. 7,H:9. 7,N:14. 2. F:8. 0. Cl:3. 1 
20 IH-NMR (6ppm, DMSO-d6, TMS^^P) : 0. 88 (t> 3 H) , 
1 . 2 0 (m. 2 H) > 1 . 7 5 (m> 2 H) , 3 . 8 8 ( s > 3 H) . 4 . 19 ( 
t. 2H) , 7. 85 (d> 2H) , 9. 85 (s^ 1 H) 

mmmQ iy^mim (d (x = o. gd (Dmrnm) 

n^-rHi2. 0 g i:7jc 5 0 g ^tfcjx^, ^^$-^feo m<D3My'^y.:n\z. yy^[: 

m (I) 5. 33gi7K30g §f±jA^. mm-^^Tci^. 2 o®7J<m^ 2 5 °ctim 
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5 Tdo 

W : 9 9 %<. 

7C*:$i'tfr'fii: : C:42. 7. H:8. 0. N:12. 6. F:5. 8. CI :6. 
9 

10 fh^ffi : C:43. 6>H:8. O.N:12. 7^ F:5. 3, Cl:6. 3 
IH-NMR (5 p pm> DMSO-d 6^ TMSS^P) : 3. 1 9 (s. 3H) , 
3. 4 4 (m> 2H) ^ 3. 6 7 (m> 2 H) , 3. 9 7 (s, 3 H) s 
5. 69 (s, 2H) > 7. 95 (d. 2 H) , 10. 1 (bs, 1 H) 

15 mmm7 {y^mimi (d (x=o. gd (ommm) 

7 5 gi:^iS7y-;H 0 g (-^7jc^lM»%) ^tirjX^. ^»$i^;fco SiJ<^3:fty9 

xntc, >'^:/'fb;^7U'^A4 6 omg t^i5^y-;i/i 0 g (^7jc^iM»%) 

m-:^^ )Vii^'^—vfz.mz. nmmmvx. ^^^^}V2. iog^#fcc ;io:t-r 

25 :t>6 1^;P%, m^fbJ^^^t^a 9^;p%©ii'&T:=::t><i:l -^5^;l/-3- (n- 

-r5i5^\/U'i7A:^79^:^>t7&^6y^^^T2/3^;i/®^^y-ji/t4/3^ 

-r5yyU'^A:^75^:^>S*Xc55iK^ : 1 0 0 %o 
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Ttm^mm : C:48. 5,H:10. 3. N:13. 7. F:5. 7, Cl:6 
. 7 

WrM-m : C:49. 5,H:9. 8.N:13. 3. F:5. 5. Cl:6. 6 
5 IH-NMR (5ppm, DMSO-d6, TMS*2p) : 0. 90 (t. 3 H) , 
1. 2 3 (m, 2H) s 1. 7 8 (m> 2 H) . 3. 10 (s. ^ / — ;i/M e 
> 3. 90 (s, 3H) , 4. 22 (t, 2 H) , 7. 85 (d, 2 H) , 8. 5 ( 

b s . 1 H) 

10 mmms (y^m^tm (d (x=o. 47) o^aw 

2 0 g<h;^^7-;i/5 0 g (^7K^iaS%) §{±j2.^, M^itfeo m(D3My^ 

•^^}V}i^^—vrz.mz. nmmm\^x. eig^w:^, 

20 >4 7^)V%. mhm-<^>5 3^)V%(DU^r:=.:t>hl-^^JV-3- (n-:f 

^-^^ UT § ^ nfeo 
-l'5iS''y^U':7A;^75^:t>X2p'Tr<DiR^ : 10 0%.. 

25 TtM^^m. : C:49. 5, H:10. 1. N:14. 0. F:4. 5. CI :9 
. 6 

Btff fit : C:50. 4, H:9. 6>N:13. 6, F:4. 3, Cl:9. 1 
IH-NMR (5ppm, DMSO-d6, TMS^^P) : 0. 90 (t, 3 H) , 
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1. 2 3 (m, 2H) . 1. 7 8 (m, 2 H) , 3. 10 (s, >!. ^ y — ;i/M e 

> 3. 90 (s. 3H) , 4. 21 (t, 2 H) , 7. 90 (d. 2 H) , 8. 5 ( 

b s. IH) 



5 (^T. y^mim (i) ^^vife^y^fb^iS) 
mmm 9 

0 Omg<i:^>J^;^:/DV-i' F 1 7 ImgSttjlA^, 8 0 °C-e 5 BtPsljl^bfeo 

S^Mx5^;i/5 g^Jp;lTM# • #g-r^.h2JlJC:9-illb;fco ^(D±m^ 

W : 9 5%o 



mmm i o 

15 «M9lc::feViT^fflL}fe'^>>?;P>^DV-r Fl 7 lmg{rf^;^TA^ h;i/X>X 

;i':jK>^n-:^i^9^;i/2 8 4mg^MViTi 5 o°c'v 3 mmmwt^&.^itmmm 9 

W : 9 8 %o 



20 mmm 1 1 

^Jfi^J9lC:feV>T^fflLfe:ft'fb^>>?;H 7 1 mg }3'f^;^T 1 - >^D^::ti^i5' > 1 

9 3mg^MViTi 0 o'C'csmmmW'r^&.m-immmQ tmrnzmrnvfco 
mmui-y)P:tu:ti7^>i:^^rco 

W : 9 0%c 

25 

mmm i 2 

if>l 5 8mg§ffiViTl 5 0 'd? 3 ^M^^t-^^i^t-^^M^!! 9 iiMfC^ifiUfc 
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ItX* : 8 8%o 

^SIM 1 3 

5 mm^^m^^nvTc 5 omLyy7.u\z. mmm4:-i:^^i.rcyymim (i) e 

^"e?^*P^. B^mx9=-;i/5 g^Jp^T«# • 2Jitc^iibfe, ^cD±Ji^ 

o ^'^^/^'fb^j (1) oy^yitm^^y^m'^osRmti 0 ox-v^^-dTco 
mmm 1 4 

®es?^5^w^#ufe5 omL^'^xnfc, mmms-v^^vTcy^ym^M (1) 3 

15 0 Omg i^>>?;i/iJ7n^-r F 1 2 7mg. T-fe h U ;i/ 5 0 0 m g ^{tjA^?;-, 8 

2ji(c:9-«SLfeo ^(D±m^:ff:^^u^hi^^y^- ([Hmmmm) izx^mvrct 

20 y^m^hM (1) ©7u/«'<^>a^T©iR2^«7 9%i?^ofc, 
llM#t| 1 5 

mmi^M'te^Hvr^s omLyy7.:2\z. mmmz-v^^vtcy ymihM (i) 3 

3 Omgi 1 -:ti7 5^;i//7n^-r Rl 4 9mg^{±32i^. 1 0 O'Cl?4 0#P^M*^Ufc 

25 , g^mxg^;i/ 5 g a:7jc 5 g ^m^xmw • #et-^ 1 2 «fc^}-iib 

mM: 6 3% (1 -:ti75^;^/7n^'f F»2p) o l—^i'^)Vi;u^'i 2%U 
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mmm i e 

mmm 1 5 -r. mmm 2 T'&^ig vr^yy mimi ( 1 ) (Di^t) 0 mmm 3 -c^m 

5 Ufey-z^Yb^J (1) ^3 2 OmgffiVi;g)i^>^^«*M^!|l 5 <i:|WIil(C^S6bT, 1- 
10 1 7 

«SrtMW^#b7t5 0mL:7^Xnlr, SIMM 1 ^;/^'fbi^J (1) 5 

OOmg, 2. 6-$^:/n^b°U>^>2 3 6mg*3j;a^'T-febnhU;i'2 g^f±ji^?^ 

15 ^^^i^«2-:7;i/:tD - 6-:/n^if U>^>-eabofeo 

W:78% (2, 6->^>*'D^bfUi^>S2p) o 2, 6 -S^^n t k° U i^>/0^^ 2 0 
1 8 

20 mm^^mm^nvrcBomi.yyyi.uiz.mmmi'ir^^i^rcyym^miii) e 

0 Omgi:^>>?;i/i^n9'f F2 5 Omg^ttiZi^. 8 0'CT3^TO#Ufeo 

^^}^mm.> n-^^i^>5 st7i^5 g^i}\i^xmw-^m'r^t2m\z^mvrco 

25 JK^: 9 4% (^>>?;i//7n^-f o ^>>?;i/i^n^'f Fy&t6%iiiiK$nfeo 

19 {yy Mi\M ( 1 ) o u it-r ^7 )v^m) 
mmmi 8-Tr#e>nfe7jcji}c, y^itms 9 omg?£7jc5 gfc^^uj^cTKM^jp 
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T3^F^^#bfcc ^M*-r?^r^1^, n-^4^-tJ->5 gi7]c5 g ^JlD;^TM# • 
2 0 

«^?^S|]^s#bfe5 0mL:7 5xn{c:, ^M^il 7 -e#fci 3 - (n- 

10 ^i5^yU'^A7;i/:^^'f F4 3 Omg t^>>?;i'i^n'7-r H 1 2 7mg<g: 

8 o'CT3^r^M#bfco m.WL^x}%w^. «xg^;v 5 g ^Jn^T«# • 

15 ^MM2 1 

7:y'fb;^7U'^A 1. 3 3 g i:^^y-;i'3 3 g 

25 )) 4 0 Omgtp- h;i/X>x;V3}^>mn-::ti57g^;i'2 8 4mg^tt72,^, 8 0*0 

T 5 ^^M#Lfee M^Tj^^^. «x5^;i/ 5 g ^ira^TM# • mm-t^ t2m 
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W : 9 8%o 
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w (D m 

1. ^ (1) : 



T)Vr2 (1) 




10 ^J^^ (6) : 

R-Ln (6) 

KJS$-ar§ili:^#®i-r-g.^^ (7) : 

15 

R-Fm (7) 
R«HifSBOi:*5 0T^D, : l^m^n^^fcTS^^^-ro 

20 (Dmmjjm. 

4. L;Om»M^. a-^^M^^ -hPS> 7.)V^m. 

25 a^§nTViTfecfcv>T;i/^;i':^7;i/Ji?n;i/:t4^v'»^fc«gi^$ti 
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5. ^ (1) (Dyym^m^^myi^-m-^^^m^miizmmomTt^^ 



6. ^ (1) (Dy^^mitMti^^ 7jcfeu<«M^(D#Jn#: 

8 . 0 <X< 1 irab^W^^S 1 ^ 1 ~ 6 CDVi-rm^J-t3«c7)M;^?^ 



9. 0. 4<X<0. 9T^^«^3S8(CBB«om:^^o 

1 1 . Y-ifiC 1 -^fe«B r 1 0 {clB«0^ffi^^*o 

12. n . 2 , %> b < « 3 ^«-r«*:^ 1 lc:wBi!c<^M:*?*o 

13. ^ ( 1) : 



tiT v>T t) i T;i/^r;i/«^S b . 



R 




1-x 



(0 
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14. S; (1) : 




15. Y- -e^$n^ i'(ffi©Tn:^>;OV\n^^>'fbJ^'f pe->, -^^m 

16. ^ (5) : 

©/^R^ (5) 
R' 

15 

R2 , R4 :fej;y?RS u^n^nm-^rcummfsi-:>x. 7ic^M^*fc«« 

17. 0. 4<X<0. 9Ta5§»^]Sl3^ 14> 15^fe«16};: 
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1 8. 



^ (2) 



R 



0>-R^ (2) 



r4/^N CI- 

r' 



(^4', Ri , R2 , R3 , R4 ^j^xSR^ «_LlSi:lMH;«*^«b. 0<x^l-t: 
2 0. (4) : 



15 7)V^)V&^^\^. 




1-x 



(3) 




(4) 
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